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THERE indication of an awareness IS CONSIDERABLE 
among libraries and library systems of the need for systematic 
examination and evaluation of their operations. This is a fairly recent 
concern which has been exacerbated by the financial constraints 
imposed by the "steady-state" syndrome in education, especially higher 
education. This concern has been expressed in one system, the 
California State University and Colleges (CSUC), through the 
development of a series of cost studies designed to identify and analyze 
specific library operations as a basis for decision-making among 
alternatives. Since there is little evidence of large-scale approaches to 
library system operations analysis, it seems appropriate to report the 
CSUC efforts to date. 
The literature relating to the analysis of operations in library systems 
has been primarily concerned with the identification of unit costs for 
specific activities and functions in specific libraries, and some 
guidelines for the design and implementation of systematic studies in 
this vein do exist, most notably in the publications of Dougherty and 
Heinritz,' and M ~ r s e . ~  In Great Britain, Aslib3 has done considerable 
work in task analysis and unit costing, but since the focus is upon the 
provision of information services in small special libraries there does 
not exist a one-to-one transferability to large libraries or to library 
systems. 
Within the past year, two very significant publications related to 
resource allocation and management decision-making have appeared. 
Gordon P. Martin is University Librarian, California State University, Sacramento; 
Martha it'. West is Associate Professor, Department of  Librarianship, San Jose State 
University, San Jose, California. 
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One is a recent issue of Libra? Trmds,Wevoted to the "Evaluation of 
Library Service." No extensive review of the literature will be provided 
here, as the topic is more than adequately covered in that issue. The  
second, Morris Hamburg's Librarj Planning and Decision-Making 
Sjstf~ms,;'is too recent a publication to allow for evaluation of the 
applicability of the analytical models presented therein to actual library 
situations. Cursory examination indicates that an admirable synthesis 
has been made of previous quantitative methods and studies in 
designing statistical information systems appropriate for the gathering 
and analysis of library management data. These systems are designed 
for large public and university libraries, but any library interested in 
self-evaluation can make use of the procedures described by Hamburg. 
While it must be admitted that the major reason for evaluation and 
performance measurement in libraries is far too often the concerned 
interest of funding bodies, nevertheless there is increasing evidence 
that the library profession and individual libraries themselves are 
committed at least to self-examination, if not self-evaluation. They may 
\\.ell be guided by these remarks of Fussler: "In choosing new or 
modified information--or library-systems designs there tend to be 
conflicts betrveen the priorities to be given to cost-efficiency objectives 
and performance objectives. It is evident that choices o r  priorities in 
these areas may, unless one is very careful, lead to different and 
incompatible solutions. The  elusiveness of costlbenefit data in relation 
to information access is not a barrier to the development of new 
capabilities, but it does make the justification for such capabilities more 
difficult."" 
LIBRARY STUDIES IN  THE CSUC 
The  CSUC system consists of nineteen campuses located throughout 
California with clusters in the Los Angeles and San Francisco Bay 
areas. The oldest of these campuses dates from 1857;the newest began 
operation in 1970.All of the campuses offer master's degree programs 
and several offer joint doctorates ~ i t h  the University of California. 
While instructional emphasis is historically strongest in the fields of 
education and the liberal arts, the system also includes two polytechnic 
universities, and the instructional emphasis is changing throughout 
the system. 
As might be expected from the diversity of location, size, age, and 
academic programs-ranging from inner-city commuter campuses 
with over 23,000 students to small, rural residential ones-there is 
considerable variation among the nineteen CSUC libraries. This 
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variation may be characterized for any one library according to the 
nature of the collection, its age and size, number and distribution of 
staff, as well as the diversity in organization and operational style which 
represents the individual needs of each campus. Taking budget and 
collection size as determining factors, the system may be described as 
consisting of six large libraries, seven medium-size libraries, and six 
small libraries. 
Although joined under a common chancellor, following the same 
fiscal regulations, and sharing a uniform personnel package, the 
campuses-and consequently the libraries-have long cherished their 
autonomy and have resisted any inroads made upon it. Therefore, 
while informal cooperative arrangements and consultation have taken 
place among the libraries, it was not until 1970, when the position of 
Associate for Library Development and Services was established in the 
Office of the Chancellor, that formal outlines of a library system began 
to emerge. It is still in the process of emerging and will probably never 
be elaborated beyond that of a confederation. The office of the 
associate is a staff position and has no line authority; its function is to 
coordinate and assist, rather than to lead. The major responsibility in 
these recent years of increasingly stringent budgets has been to 
facilitate collection development through the identification of 
resources and cooperative endeavors. 
Early in 1971, the Board of Trustees of the CSUC formally accepted 
library automation as one of its priorities, and budgeted funds for 
system-wide implementation. One of the results of this action was the 
creation of an additional position in the chancellor's office, that of the 
Associate for Library Automation. This position was filled in the spring 
of 1972 and system-wide planning for carrying out the trustees' 
mandate was undertaken. 
At the same time that the trustees of the CSUC were making a 
commitment to library automation, the Department of Finance of the 
State of California was undertaking a study of the libraries of the two 
systems of public higher education within the state-the University of 
California and the CSUC. As might be expected, the focus of these 
studies was upon budgetary and fiscal aspects of library operations, 
although different areas were emphasized in the two system studies. 
The University of Californa study7 was concerned primarily with the 
function of the research libraries, their relationship to existing and 
future graduate programs, and the problems of acquisition of 
expensive and frequently esoteric publications. This emphasis upon 
collection development, and especially upon collection duplication, 
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was repeated and reinforced in the CSUC study. The  report of the 
CSUC study is entitled Library Cooperation: A Systems Approach to 
Interinstitutional Resource Uti l i~at ion,~ and deals primarily with the 
interlibrary loan (ILL) function. A rapid, courier-based ILL network is 
proposed which will presumably reduce collection development 
through the sharing of "low-use" items. Unfortunately, no formula is 
proposed by which libraries may identify low-use items prior to 
acquisition. 
The  action of the trustees and the studies of the Department of 
Finance helped to convince the CSUC Council of Library Directors 
that the operations of the individual CSUC libraries should be 
examined in a systematic manner so as to provide a basis for  
decision-making relating to the financial constraints and demands 
being made upon them. Existing and forthcoming budget restrictions 
would require thorough, on-going analyses of all facets of library 
service, but the primary concern at this point was the iniplementation 
of automation. 
Although there is a large body of literature describing various library 
automation projects, the information available was not in sufficient 
detail to allow CSUC to reach the "make or  buy" decision. To  obtain 
this necessary information, a contract was let to Inforonics, Inc. of 
Maynard, Massachusetts, to survey operational systems within the 
United States and Canada. Phase I of their reportg consists of an 
inventory of such systems, and Phase 1110 is an in-depth analysis of 
selected systems thought to be transferable to the CSC'C environment. 
It has been recognized that successful automation depends upon a 
thorough understanding of the existing manual procedures and their 
rationale. Only through these means can an estimate of the ~ossible 
costibenefits be achieved and a smooth transition to the new system be 
assured. Consequently, in October 1971 the Steering Committee of the 
CSUC Council of  Library Directors recommended tha t  a n  
analysis-and-cost study of technical processing operations in all 
nineteen libraries be undertaken. The  purpose of this study was to 
provide CSUC librarians with accurate cost figures for their own 
operations as well as a means of comparing costs based on  a 
standardized methodology. The  study was to facilitate comparisons of 
similar functions in several libraries as well as between current manual 
operations and projected operations in a computerized mode. The  
immediate impetus for this decision was the report re pared for the 
Steering Committee by Wood (Associate for Library Development and 
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Services) and Martin (CSU, Sacramento) on the alternatives to 
centralized processing available to CSUC. 
TECHNICAL PROCESSING 
The Technical Processing Cost Study (TPCS) team was established 
under the general direction of the Associate for Library Development 
and Services and proceeded to develop a methodology based upon that 
used for the Colorado Academic Libraries Book Processing Center 
feasibility study." The major difference between these two-aside 
from minor changes in activity titles and definitions-was that in the 
CSUC study, personnel were not to account for all working hours, but 
only time actually spent in performing the defined tasks; this reflected 
the concern of the project team that the study be task-oriented and not 
personnel-oriented. The  level of detail in the study (which on the basis 
of later experience was considered to be perhaps too fine), produced a 
large mass of raw data which has still to be effectively analyzed. 
The  Report12 of the TPCS is in two parts: one is a detailed chart for 
each library, presenting time and costs for four levels of library 
staff-professional, l ibrary assistant, clerical, a nd  s tudent  
assistant-engaged in ninety-three separately defined activities; the 
second is a summary presentation of production units and labor unit 
costs for each library and for twelve distinct aspects of technical 
processing, and the total for the ordering and cataloging function. 
Unit costs for ordering ranged from $.60 to $5.37, with the average 
being $1.08; unit costs for cataloging ranged from $.68 to $2.76, with 
an average of $2.05; physical processing ranged from $.44 to $2.14, 
with an average of $1.03 per unit. Within these categories, the 
individual library's costs cluster around the average figure, with the 
exception of the upper figure for ordering. It is probable that some 
error occurred in either reporting or  calculating this data. During the 
period of the study, 101,542 titles were ordered by the nineteen 
libraries, and 128,441 titles were cataloged. Some further analysis, 
primarily in the area of staffing comparisons, has been undertaken,13 
but this information is not yet widely available to the individual 
campuses. 
In retrospect, the flaws in the TPCS seem very obvious. One of the 
most serious is one over which the project team had no control-there 
was no test run of the data compilation and no opportunity to correct 
errors made in coding o r  in compilation. However, because of the 
length of time during which the data was collected (ten weeks), and the 
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amount of data collected, these errors were probably averaged out in 
the final totals. 
A series of computer programs were written to summarize and 
display the data collected in the TPCS, and these were subsequently 
published as a Library Labor Cost Accounting System.14 This system 
generated considerable interest throughout the library community as 
it was designed to consist of general purpose programs, capable of 
handling input from library functions other than technical processing. 
Unfortunately, for a variety of reasons, this system has not been 
utilized again either within CSUC or  by any of the institutions which 
requested the report andlor program documentation. 
It is quite possible that the major benefits accrued from the TPCS 
had little or nothing to do with the reported results; they came from the 
act of self-examination itself. Because of the diversity of operations and 
staffing patterns among the nineteen libraries it was impossible to place 
them on a scale, with one library performing at an obviously more 
productive le1,el than another. Many of these variations were dictated 
by circumstances over which the libraries had little or  no control. As 
these same circun~stances occur elsewhere, a serious question must be 
raised as to the validity of comparing cost-study results, even when the 
same methodology is employed. Thoughtful analysis seems to indicate 
that it is only the individual library which benefits from such studies. 
Slaking decisions for a group of libraries based upon the results of such 
studies should be approached with considerable caution. 
A survey of the nineteen CSUC libraries taken a year after the TPCS 
Rtport12 was published indicates that such is the case within this system. 
The  one tangible result was that the use of the average cost for 
acquisition and cataloging ($5.63) was adopted as the systemwide 
replacement cost for a lost book. This should be revised regularly, 
however, in view of the increased costs of both labor and materials. 
Some of the libraries have used the results of the TPCS as a baseline 
from which to measure various aspects of their operations, with the 
emphasis being upon file management. T h e  dissemination of 
information regarding staffing patterns has caused some libraries to 
review their organizational arrangements and consequently to shift 
personnel for more effective utilization. In general, however, it must 
be admitted that the TPCS has had little impact upon the daily 
operations of the studied libraries. 
The  original purpose of the TPCS was to determine costs of manual 
operations prior to automation, and then to repeat the study after 
implementation in an effort to demonstrate costlbenefit effectiveness. 
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This plan is still viable, although unavoidable delays in carrying out the 
automation of various functions within the libraries may invalidate 
some of the conclusions to be drawn from such a comparison. 
INTERLIBRARY LOAN 
The next activity of the CSUC libraries to be investigated was the 
interlibrary loan function. This was a direct outgrowth of the report of 
the Department of F i n a n ~ e , ~  which recommended more effective 
collection utilization through the use of a courier-based ILL network. 
It also represents another facet of the on-going analysis of library 
operations being conducted in CSUC. 
As in the TPCS, an existing study-performed by Westat for the 
Association of Research Libraries-was modified for implementation, 
rather than repeating the design process. Not only does this procedure 
save time and make use of professional expertise, but it  is hoped that it 
will provide some basis for comparison of the results. The  CSUC ILL 
study consisted of two parts: the determination of the times and 
associated personnel costs involved in activities required in the 
borrowing and lending of library materials; and an analysis of the ILL 
transaction itself-type of material involved, user classification, 
time-lag, etc. The  study was conducted in the spring of 1973 and 
included twelve of  the nineteen libraries, eight of which were 
conducting an experiment with the use of telefacsimile for the 
transmission of ILL requests and reports.'" 
The  mean labor cost for an ILL transaction, filled o r  unfilled, was 
found to be $4.73-the sum of the mean borrowing cost ($3.47) and 
the mean lending cost ($1.26). As in the TPCS, there was a wide range 
of personnel involved in this activity, which made comparisons among 
libraries difficult. There was also considerable variation in the number 
of transactions per library during the study period, ranging from 56 to 
741 ILL requests processed in an individual library. 
While the identification of costs associated with the ILL activity is of 
value, the analysis of the ILL transactions themselves provided the 
most significant management information. Of the 3,490 requests 
analyzed, 41 percent were within CSUC, 41 percent were with other 
academic libraries (including the University of California), and 18 
percent  were with o the r  types of  libraries-public, special, 
governmental. An unexpected result of this analysis was the emphasis 
upon book material, with 42 percent of the requests being for this 
form, and upon comparatively recently published items, since 48 
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percent of the requests were found to be for material published in the 
decade 1963-73. 
Although the borro~ving library has no control over the length of 
time it takes to receive a requested item, 41 percent of these requests 
were filled within nineteen days from the date of  sending the 
request. However, 42 percent of the borrowing requests remained 
unfilled at the end of the study, which covered a five-week period. The  
majority of requests to CXUC libraries for loans were filled promptly, 
63 percent xvithin nine days of receipt of the request. The  use of 
telefacsimile to transmit requests did not appear  to speed u p  
transactions in an appreciable manner, but perhaps with faster and less 
expensive equipment it may be possible to transmit ILL material itself, 
thus justifying its use. 
As has been emphasized previously, the improvement of any ILL 
network depends  upon  the availability of  bet ter  a nd  more  
comprehensive finding tools. This was demonstrated in this study by a 
title-by-title examination of periodicals borrowed from the University 
of California; later publication of the CSUC Union List of Periodicals 
indicated that all of these were available on at least one CSUC campus. 
(The question as to whether o r  not they were actually available-or in 
use, at the binder);, missing, etc.-~vas beyong the scope of  this 
investigation.) The  forthcoming CSUC machine-readable shelf list will 
greatly enhance the ILL capability of the system. 
The  major thrust of the Department of Finance's recommendation 
for a courier-based ILL network between CSUC and the University of 
California was economic; by sharing resources and eliminating 
collection duplication, acquisition budgets could at least be held in a 
steady state if not actually reduced. The  emphasis on the lending and 
borrowing of recently published book material, as revealed in this 
study, makes this assumption questionable. It would appear that there 
is far less duplication among collections than was supposed, and that 
much of the material requested via ILL falls into the "high-use" 
category. These findings have implications to be seriously considered 
by library directors and collection development librarians in allocating 
resources. 
A very positive side effect of the ILL study was the establishment of a 
CSUC committee to study ILL policy within the system and to make 
recommendations for a uniform, system-wide policy which would 
considerably liberalize restrictions now placed upon the borrowing and 
lending of materials. This committee's report has been presented to 
the CSUC library directors and is currently being revised. 
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CIRCULATION 
The first major library function within CSUC to be automated is that 
of circulation control. As with the TPCS, a cost study is to be made of 
the existing manual systems, then repeated after implementation of 
the automated system. The  first installation is planned for 1975 and 
design of a cost study is currently being undertaken. 
For some years, several of the CSUC libraries attempted automation 
of circulation control systems. The  larger libraries, such as San Diego 
and Northridge, currently have partial systems in operation; smaller 
campuses, such as San Luis Obispo, have made some progress in this 
direction. In all cases, the libraries are dependent upon the local 
campus computer center for  assistance in implementation and 
operation of the systems. Announcement of plans to implement a 
circulation control system at California State University (CSU), 
Sacramento, focused the attention of the chancellor's office on the 
desirability of installing compatible circulation control systems on all 
nineteen campuses. Installation of compatible systems is thought to be 
cost-beneficial in that it will allow for rapid exchange of data among the 
campuses. The creation of a machine-readable union shelf list for use 
in circulation control might also expedite interlibrary loan transactions 
and resource sharing, as well as provide an effective tool for use in 
collection development in the various libraries. 
The activities associated with the charging and discharging of library 
materials are similar to an assembly-line production, except that the 
work flow is erratic with frequent periods of idle time. However, the 
techniques of time and motion study seem most appropriate for the 
measurement of this activity. Accordingly, an experimental study was 
funded at CSU, Sacramento, to test this hypothesis. 
The  timeimethods study was conducted at Sacramento between 
November 1973 and February 1974.16It was agreed that procedures 
associated with charge-out, charge-in (discharge), overdues, and holds 
rvould be studied at both the main circulation facility and the separate 
reserve book facility, whereas procedures associated with availability 
check rvould be studied at the main circulation facility only. 
The  first step in the study concerned detailed descriptions of each 
activity and development of a taxonomy of activity tasks and task 
elements. The second step was to observe and measure the direct 
person-minutes spent on each element by using stopwatch time-study 
techniques. As much detail as possible was included in activity 
descriptions so that benefits of  improvements resulting from 
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automation might be easily computed by determining which tasks and 
task elements were deleted and/or modified. Since some tasks are 
usually performed by student assistants and soma by full-time staff 
members at several levels, the detailed taxonomy allows for accurate 
estimates of operational costs in library circulation control. While the 
concepts behind timelmethods study are well known in industry, their 
application in service and nonprofit organizations is rare. This project 
was in a real sense an experiment to determine the feasibility of using 
an old technique in a new setting, even though a previous study of 
circulation had utilized a similar technique.17 The  results indicate that 
the experiment was successful. 
In considering the transferability of the methodology to other 
environments, it should be kept in mind that the basic purpose of the 
study was to isolate functions that are done manually now and will be 
done mechanically when the automated circulation control system is 
operable. No effort was made to study all circulation activities, o r  to 
account for all working hours of the staff being studied. Determination 
of unit cost was not a goal in this particular study, as it was in the TPCS, 
but rather determination of a method for capturing model unit time 
spans. With this basic information, individual administrators might 
then apply local personnel cost rates and determine actual operations 
costs. 
IMPACT OF THE  STUDIES 
The Technical Processing Cost Study was the first effort of the 
CSUC to gather system-wide data on specific operations involved in 
ordering, cataloging, processing and related activities. Emphasizing 
that the study was "task-" rather than "personnel-" oriented, the data 
were gathered to cover time involved in tasks performed by a variety of 
people in each campus library, but was not to account for each staff 
member's full work day. 
Following the data-gathering period, activity details were provided 
for each campus library, as well as a system-wide summary of the data. 
The  raw data and summary tables were published in February 197312 
for use by individual libraries in assessing their own productivity and 
related costs. In a follow-up inquiry conducted in May 1974, none of 
the participating libraries reported having made extensive use of the 
data,  primarily because no  follow-up interpretation had been 
provided. 
Six of the nineteen libraries retained a favorable reaction to the 
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concept of system-wide cost analysis; most of the others implied that 
system-wide studies would continue to be less than productive. Among 
the reasons stated were the ranges in size, function and geographical 
relationship of the nineteen campus libraries. While each of the 
libraries serves the instructional program of its campus, there is no 
doubt that there exists a wide divergence in management philosophy 
expressed and implemented by each of the library directors. 
Another difficulty expressed was the lack of a body of data from 
other systems with which the CSUC studies could be compared. The  
literature indicates some effective studies within individual libraries, 
but there appears to be no comparable data on systems of diverse 
institutions. There appears to be considerable interest in direct cost 
accounting, largely politically motivated, but thus far no one has 
successfully implemented such a procedure. 
Nine of the campus libraries declared that the TPCS had no impact 
whatever on  their  operat ions;  fou r  libraries indicated some 
unspecified impact; four libraries found the report useful in analyzing 
the level of personnel assigned to specific tasks, and made changes in 
classification of employees as a result. Three libraries reported indirect 
impact in such matters as reorganization of files and twelve libraries 
reported that, inspired by their participation in the TPCS project, they 
have conducted o r  plan to conduct individual campus studies. 
There were secondary benefits gained by conducting the study, in 
spite of the lack of definitive data. The  TPCS experience brought with 
it the realization that as libraries grow in size, and cooperate in a 
network mode, they must formalize their approach to operations. 
Something more than a "gut-level" feeling must be the basis for 
operational decisions which involve a large expenditure of funds and 
personnel. While most of the librarians state now that they would not 
support a system-wide effort again, twelve of the libraries are inspired 
to conduct similar studies within their-own libraries. 
The  ILL study involved not only a study of time and costs of loans, 
but also investigated the types of materials requested and lent, and the 
kinds of borrowers. The  study provided some extremely useful data as 
well as some surprises. While the data on the cost of interlibrary loans 
more o r  less confirmed management suspicions that this was not an 
inexpensive method of providing users with needed materials, the 
revelation that a high proportion of loans involved books of fairly 
recent publication date had been unexpected. This confirms the need 
for further investigation as to what constitutes "high use" and "low use" 
with regard to library materials, and the implications of such concepts 
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for collection development. The study will undoubtedly be a major 
input to future discussions of interlibrary loan policy within the CSUC 
and in its relationships with other sources of materials. The  study 
further emphasized the basic requirement for improved finding tools, 
both within the CSUC and among other library systems. 
The  circulation control analysis described above is another example 
of a system-wide effort to gather data for comparative purposes. 
Specifically, it will be used in the CSUC system tojustify the cosdbenefit 
of conversion to automated circulation control methods. A useful 
by-product, of course, is the provision of a system-wide data base for 
specific, limited operations that will be of value to the administrators of 
the several libraries in the CSUC system. 
While the findings of the TPCS and other similar studies may be 
unpalatable to library staff members because of the exposure of 
internal operating information, they do provide a baseline by which 
the studied operations may be assessed under differing conditions. 
The  conduct of such studies creates in itself a receptive environment 
for further analysis and self-evaluation. 
This analysis, however, cannot lead to institutional introspection 
unless there is a standard-system-wide, regional o r  national-against 
M hich an individual library's operation can be measured. At present no 
such standard exists, nor are there standard measuring instruments. 
The  design and implementation of more extensive studies along the 
lines of those undertaken by CSUC may lead to the development of 
these much needed standards. 
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